INTRODUCTION
Sand-calcite crystals are calcite crystals that include a large percentage of silt-to sand-size clastics. Many crystals, when removed from the enclosing matrix, exhibit well-developed scalenohedral forms. The locality reported here occurs on a ridge between two canyons that drain run-off from the Straight Cliffs in south-central Garfield County, Utah ( fig. 1 ). The area of the deposit is somewhat less than 1 acre and is located in sec. 24, T. 36 S., R. 3 E. (fig. 2 ). It can be reached by an improved dirt road going south about 16 km from the town of Escalante and then by hiking about 1.5 km southeast from the road.
The crystals occur in a clean, white, poorly indurated sandstone of the Morrison Formation of Late Jurassic age ( fig.3 ). The crystal-bearing zone is lens shaped. and attains a maximum thickness of about 4. 5 m. Crystal occurrence and quality vary both vertically and horizontally, and many crystals are concentrated along vertical zones. The abundance of crystals abruptly decreases both upward and downward from the lens-shaped zone. The base of the crystal zone is about 16 m above the base of the formation. The top of the formation is eroded at the crystal locality, but if the Morrison section were complete, the sand-calcite crystals would be about 36 m below the top of the formation (fig. 4) . The crystals were probably formed by aqueous solutions charged with calcium carbonate that precipitated in the pore spaces around detrital sand grains. Crystal growth at nucleation centers of the calcium led to the formation of large calcite euhedra. Where several growth centers were close to each other, and where calcite euhedra grew simultaneously, the crystals formed penetration twins. It is not clear why this section of the Morrison Formation was the site for crystal growth, nor is it clear when the crystals formed. Sources of the calcium carbonate could be from some of the overlying calcareous beds in the Dakota Sandstone and Tropic Shale, both of Cretaceous age.
The locality was discovered in October of 1968 by H. D. Zeller of the U.S. Geological Survey and F. J. Alvey of Esc:alante, Utah. Zeller (1973) has published on the geology of the area. This is the first known occurrence of sand-calcite crystals in Utah, and is the first reported occurrence in rocks of Jurassic age. Other reported localities are in rocks of Precambrian age (Weiblen, 1963) , Triassic age (Fuhrman, 1968) , and Late Permian age (Kadunas, 1967) . The best known localities, which are famous for their beautifully formed crystals, are in beds of Tertiary age in South Dakota (Barbour, 1901) and in France (Lacroix, 1901) .
Well-formed scalenohedron crystals such as are found here are rare in the United States, and it has been recommended to the Bureau of Land Management that the public land on which they occur be open to restricted collecting by permit only.
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MINERAL<>GY Physical Character of the Crystals
The crystals weather out of the sandstone horizon in a variety of shapes and sizes. Many of those exposed to weathering are now ellipsoidal ( 
Petrography and Crystallography
Microscopic investigation showed the enclosed sand grains to be mostly quartz, chert, and quartzite with minor amounts of feldspar, siltstone, shale, and the heavy minerals-hornblende, pyroxene, biotite, zircon, magnetiteilmenite, hematite, and garnet-in an optically continuous calcite matrix ( fig. 11) . Results of modal analyses of four thin sections of sand-calcite crystals are shown in table 1.
The detrital grains range in diameter from 0.1 to 0. 7 mm, most are from 0.1 to 0.3 mm. Quartz and feldspar grains are mostly rounded to subrounded, whereas shale and especially chert tend to be subangular and elongate. Quartz and all other detrital grains are in random orientation. Composition planes between interpenetration and growth crystals are generally irregular ( fig. 12) .
The southern Utah sand-calcite crystals belong in the ditrigonal scalenohedral class of the hexagonal system ( fig. 13 ). The forms appear nearly identical to, although slightly stubbier than, those described by Barbour (1901) from Devil Hill, S. Dak. As is true of all ditrigonal scalenohedrons, crystals rotated about the C-axis show similar scalene faces every 120°. For such crystals, careful . measurement between scalene faces on four crystals shows angles that are less than 120° alternating with those that are greater than 120° (fig. 14) . The crystals are scalenohedrons but, because of the sand inclusions, many of their faces are poorly developed, and the zigzag pattern ( fig. 13 ) that connects lateral edges is difficult, though not impossible, to discern. Moreover, the faces do not lie in flat planes, but are slightly bowed both vertically and laterally ( fig. 15 ) as are those described by Barbour (1901, p. 171) . This bowing imparts to the crystals a distorted look, as if they had been given a right-hand, or clockwise, twist from the top of the C-axis while the bottom was held in place. All the scalenohedrons have rounded terminations~ and probably are formed by the combination of one or more sets of rhombohedral planes ( fig. 13B) 
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Weights were taken on the intact samples as a reference, but measured losses and percent loss were determined from the weight obtained after crushing. Samples were treated with an excess of 6N HCI, then washed, filtered, and dried.
Soluble calcite in the southern Utah crystals averages 31.6 percent by weight. This figure is lower than any other reported in the literature (table 2). The lower content of calcite in the Utah specimens may be due to the lower initial porosity of the fine to medium sand.
Dry bulk -density determinations on four bulk samples gave results ranging from 2.56 to 2.67 g/cm 3 . Because of the wide variation in these values for crystals that otherwise appeared to be mineralogically consistent, other methods were used to narrow the range in specificgravity determinations. Two samples were measured by the water displacement method, with results of 2.62 and 2.67 g/cm 3 • The outer surface of the crystals, however, is porous, and two other samples were checked for specific gravity after being coated with a thin layer of paraffin (p=0.89), with results of 2.57 and 2.60 g/cm 3 . These last values are low probably because the paraffin did not saturate the sample all the way to the solid sand-calcite surface. Using modal values of 37.83 percent for calcite and 62.17 percent for silica sand, the calculated specific gravity of a sand-calcite crystal would be about 2.66 gl cm 3 . By way of comparison, Nichols (1906) reported a range in specific gravity of sand-calcite crystals from 2.42 g/cm 3 (from Fontainebleau, France) to 2.69 g/cm 3 (concretions from Salton, Calif.). Specimens from Saratoga Springs, N.Y., were reported at 2.62 g/cm 3 , and those from Devil Hill, S. Dak. at 2.64 g/cm 3 (Nichols, 1906) . ,, Figul'e 7. 
